The region still needs to build its research capacity to inform effective public health policy and practices, say Fabio Zicker and colleagues
instability, LAC has increased its research and development expenditure and tripled health related publications in recent years
• Fostering research output relevant to public health relies on priority setting processes, strengthening national research systems, and improving collaboration between the academic community and public health implementers
• Implementation research has an important role in improving the performance of health systems
• Sustainable investment in infrastructure and human resources is necessary for enhancing the contribution of research to public health S cientific evidence from high quality research studies is important for improving global health and health equity.
1 In resource constrained settings, regionally relevant knowledge and tools are essential for strengthening the effectiveness of health services and reducing the burden of disease.
2
Creation of national health research systems focusing on local priorities in Latin America and the Caribbean (LAC) can facilitate high quality research and build research capacity. 3 Over the past 15 years, overall expenditure on research and development in the region has increased from 0.57% to 0.8% of the gross domestic product (GDP). However, this is still far below the level of investment in countries of the Organisation for Economic Cooperation and Development (2.5-2.8% of GDP).
4
Although the number of citable health science publications from LAC has tripled, 5 the relevance and potential of research to address the region's health challenges still need to improve. The disconnect between academic research and healthcare needs in the region is widely recognised. 6 Overall funding for science and research infrastructure has been vulnerable to social, economic, and political instability. Science funding has been one of the first government budget lines to be cut when there is fiscal pressure. 7 Within this context, some initiatives have been carried out to boost the capacity and relevance of health research in the region. In this article we analyse successes, barriers, and lessons from some of these initiatives. One of the key objectives of the policy was to establish national health research priorities. A 2014 review, five years after the policy was established, showed an increase in the number of LAC countries with research agendas. Fourteen of the 37 countries included in the review had research agendas, with wide variations in terms of objectives, content, methods, and strategic areas. 9 The study highlighted a continuing need for ministries of health and stakeholders across the region to implement national research priority setting exercises using systematic methods.
Strengthening national health research systems

Aligning research priorities
Ministries of health and of science and technology in LAC have steadily increased engagement with healthcare systems by defining priorities and promoting relevant health research. Research initiatives like EVIPnet (Evidence-Informed Policy Network) 10 and SORT IT (an operational research and training programme) 11 have been established within the ministries of health of 10 countries. PAHO and WHO have facilitated training, the development of web portals, and the introduction of methods to appraise scientific evidence. The aim of these programmes is to empower policy makers, researchers, and implementers to bridge the gap between knowledge generation and use in policy. The focus has been on areas such as access to high quality maternal and child care, prevention and control of infectious diseases, tuberculosis diagnosis and treatment, and access to high cost medicines. However, in practice, continuous competing conflicts exist between applying current knowledge and generating and testing new knowledge and evidence.
3
In order to promote research on specific knowledge gaps, the Brazilian Research Program for the Unified Health System has decentralised funding ($100m over 15 years) for research, technology development, and innovation, issuing research calls on priority topics. 12 The process has included local priority setting exercises managed by state foundations for science and technology support, including policy makers, researchers, implementers, and in some instances patient associations, with the objective of proposing regionally relevant research agendas. This strategy has proved useful in increasing the demand for research on priority problems, including health technology assessment and healthcare management at point of care- for example, the testing, diagnosis, and treatment of tuberculosis at the same health centre.
Improving research quality and standards
Some of the region's most developed initiatives for strengthening research quality and standards are in the Caribbean. Caribbean academic institutions, in collaboration with the International Clinical Epidemiology Network and the Cochrane Collaboration, have promoted training to improve the quality of public health research. The focus has been on the production of systematic reviews, methods for project planning and evaluation, good clinical practice, and research ethics. The initiatives tap into fellowship programmes sponsored by the Emerging Leaders for the Americas Programme, with added support from the Universities of Ottawa, West Indies, and Johns Hopkins. 
Strengthening reSearch for health in the aMericaS
Agency are also providing training in knowledge synthesis and translation.
An evaluation and impact assessment report of capacity building activities in the Caribbean over the past decade documented progress in team building and developing institutional research frameworks. 13 The report recognised the need to promote collaborative engagement among research and health practitioners and to optimise both human and financial resources through partnerships among Caribbean and North American institutions and global initiatives.
Fostering leadership and networking
Research networks are an efficient way to combine different disciplines and expertise to address relevant public health problems and promote high quality research. A WHO report 14 identified that successful collaboration was related to shared goals among network members, clear governance structure, strong leadership, good management practices, sustained resources, and effective communication.
Social network analysis has been used to map relations between members of research networks, identifying central and influential members. 15 A review of the dengue research network showed the uneven geographical distribution of research activities and near absence of engagement of the private sector, an important strategic gap in efforts to develop new approaches to tackle the growing dengue epidemic.
16
Much can be learnt from the recent Zika microcephaly epidemics in north eastern Brazil. Leadership and networking were essential for sharing information, generating and disseminating new data, and defining strategic lines of research to respond to the emergency. The rapid discovery of its aetiology and the development of case management routines were facilitated by the cross-disciplinary approaches and interinstitutional collaboration of the microcephaly epidemic research group (box 1).
Research on programme implementation
One of the main messages of the second Latin American conference on research and innovation for health in 2011 6 was that innovation in research is not measured by the complexity of an intervention or solution to a problem. Innovative research may lead to simple solutions that address large social and economic burdens on the health systems. This is particularly relevant in implementation research.
Implementation research is a rapidly growing area of interest in LAC, geared to w a rd s u n d e r s t a n d i ng b o t h t h e determinants of success and barriers to the sustainable introduction or scaling-up health strategies and technologies. 18 Currently, implementation research is underused in the region, but good examples include the multicentre ESTAMPA study. The study was designed to assess the performance and cost effectiveness of different algorithms and procedures for human papillomavirus (HPV) screening (box 2).
Conclusion
Research has an important role in sustainable development by improving the performance of health systems and their impact on public health. Science, technology, and innovation are included in several UN sustainable development goals. 20 LAC is committed to achieving these goals, but the growth of the required health research in the region is still uneven.
21 National health and research systems need to review and align targets, strengthen infrastructures, and monitor mechanisms for gathering reliable data to assess progress in social development.
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This article is part of a series proposed by PAHO and commissioned by The BMJ, which peer reviewed, edited, and made the decision to publish the article with no involvement from PAHO. Open access fees for the series are funded by PAHO. • Conducting this large multicountry study has proved to be both challenging and complex, involving a network of scientists, institutions, and governments. Experience has suggested that the best results and highest quality data are largely dependent on effective planning; knowledge of local disease burden; cost-analysis for rolling out study sites; analysis of local potential for scaling up; community engagement; and interdisciplinary management.
• Because implementation research is an emerging field and training opportunities within • Response to the 2016 Zika infection epidemic involved national and state surveillance systems, the scientific community, and PAHO. Political support and funding were mobilised, with healthcare providers and the general public having high expectations.
• An interinstitutional microcephaly epidemic research group (MERG) designed and conducted a case-control study to explore possible risk factors associated with the increased incidence of microcephaly. 17 These findings led to testing of 2 day old infants for Zika infection.
• Social networks helped warn about the problem but also spread unfounded rumours causing confusion about viral aetiology, vector transmission, and potential spread of the disease. The declaration of a state of emergency by the Brazilian authorities and WHO was a turning point for mobilising the public health sector, civil society, and academic community. The scientific community had a leading role in describing the congenital Zika syndrome, formulating its aetiology, and building evidence to inform policy decisions. This resulted in the Zika Preparedness Latin America Network (https:// zikaplan.tghn.org).
